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ANDA 40-145

MAR 26 199?

Barr Laboratories, Inc.
Attention: Ms. Christine A. Mundkur
2 Quaker Road
P.O. BOX 2900
Pomona, NY 10970-0519

Dear Madam:

This is in reference to your abbreviated new drug application dated
May 10, 1995, submitted pursuant to Section 505(j) of the Federal
Food , Drug, and Cosmetic Act, for Warfarin Sodium Tablets USP, 1
mg, 2 mg, 2.5 mg, 4 mg, 5 mg, 7.5 mg and 10 mg.

Reference is also made to your amendments dated May 16, October 2,
October 3, November 1, and December 13, 1996.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Warfarin Sodium Tablets USP, 1 mg, 2 mg, 2.5 mg, 4
mg, 5 mg, 7.5 mg and 10 mg tablets to be bioequivalent and,
therefore, therapeutically equivalent to the listed drug (Coumadin”
Tablets, 1 mg, 2 mg, 2.5 mg, 4 mg, 5 mg, 7.5 mg and 10 mg tablets
of Dupont Merck Pharmaceutical Co.) . Your dissolution testing
should be incorporated into the stability and quality control
program using the same method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described in
this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed advertising
or promotional copy which you intend to use in your initial
advertising or promotional campaigns. Please submit all proposed
materials in draft or mock-up form, not final print. Submit both
copies together with a. copy of the proposed or final printed
labeling to the Division of Drug Marketing, Advertising, and
Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.
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We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

cc: ANDA
ANDA

‘=
Roger L. Williams, M.D.
Deputy Center Director for
Center for Drug Evaluation

#40-145
#40-145/Division File

3/f5/$w
Pharmaceutical Science
and Research

Field Copy
HFD-600/Reading File
HFD-92
HFD-610/J.Phillips
HFD-8/P.Savino

Endorsements:

HFD-625/S.Sherken/l-10-97 !$k+ * “M1’L,/,~171

HFD-613/C.Holquist/l-24-97 ‘:-’tt~~u<.~;1IZY!.;Y
HFD-613/J.Grace/l-24-97

F
1]++

HFD-625/M.Smela/l-10-97
HFD-617/S.0tKeefe, PM/1-25-97

*i’’’”vx:\NEw\FIRMsAM\BARR\LTRs&REv\40145 .
F/T by MM January 24, 1997
Approval Letter
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- 40-145

s OF APPIiICw

Barr Laboratories, Inc.
Pomona, NY 10970-0519

505(j)(4)(D) of the act.

N/A

PROP~

N/A

Warfarin Sodium Tablets USP

VIDR(S) FOL .

N/A

DOA 5/10/95; RTFL 6/20/95; Amend 6/26/95; AFF 6/27/95;
Bio DL 12/6/95; NA (Major) 2/1/96; Bio Amend 1/25/96; Amend
(Major) 3/21/96; Bio Amend 5/16/96; NA 7/26/96; NC 8/23/96;
*Amend (Minor) 10/2/96; *NC 10/3/96; Deficiency bio letter
10/28/96; Label review 10/17/96; *NC (Bio) 11/1/96;
Consultation reviewed by Medical officer for an IND
submission from Barr, 11/4/96; Tel Memos 11/21/96; 11/22/96;
*Tele Amendment 12/13/96*; Bio review 12/2/97.

* New amendments.

10. 11. ~

Anticoagulant Rx

1

_——



12. ED

13. FOM

Pink, Oval, flat faced, beveled
edged, scored tablets with %arrts
on one side and 1G555/831*gcon the
scored side.

Lavender, Oval, flat faced, beveled
edged,
on one
scored

Green,
edged,
on one
scored

scored tablets with %arrs-
side and ‘0555/869s-*on the
side.

Ova1, flat faced, beveled
scored tablets with %arr”
side and ‘m555/832g0*on the
side.

14.EsxrEwx

1 mg

Blue, Oval, flat faced, beveled
edged, scored tablets with %arrco
on one side and ‘1555/874sg*on the
scored side.

Peach, Oval, flat faced, beveled
edged, scored tablets with %arrc’
on one side and ‘i555/833tt*on the
scored side.

Yellow, Oval, flat faced, beveled
edged, scored tablets with %arr’s
on one side and ‘0555/834cs*on the
scored side.

White, Oval, flat faced, beveled
edged, scored tablets with %arr?’
on one side and ‘0555/835Qo*on the
other side.

*Note: Barr changed back to the original debossing Configuration
of each tablet strength. See review of deficiency #4 below, and
review #1 for original debossing.

2 lug

2.5 mg

4 mg

5 mg

7.5 mg

10 mg

2
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15.

See review #1

16. RHPOm

N/A

17.

Responses to the four
However on 12/13/96 a

chemistry deficiencies are
new problem was addressed.

satisfactory.

On December 13, 1996 Barr provided a validated test and
specifications for for the Drug Product. The
specification is based on the labeled amount of Warfarin. Barr
proposed a specification of f label claim for release
and >f label claim for stability. This is based on he
assumption of as the lower limit in the
drug substance.

Labeling found adequate on 10/29/96.

Bio found the in-vivo and in-vitro data adequate on 1/2/97.

EER dated 7/25/96 remains outstanding. EER Qcc~~~~lf $;”~,jnlv

18.

ANDA

19.

cc :

““J&&.-L-M“

40-145 is approvable, pending satisfactory EER.

REVI~ER ●

. DATE COMP~ .

ANDA #40-145
ANDA #40-145/Division File
Field Copy

Endorsements:

HFD-625/S.Sherken/l-9-97 M<+ &l- ,/>3 (47

HFD-625/M.Smela/l-10-97 fl\&@

X:\NEW\FIRMSAM\BARR\LTRS&REV\40145A. RV3
F/T NM January 24, 1997
Approval Letter

3
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FINAL PRINTED LABELING
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storeatControlfad
room temperature
15”-WC (5!Wj13*t-)

SAM USORATORIES, iNC. ‘
Pomol?a,NY 10970- --
R2-S6

Usual Dosage:
See package brochure.

Dispense with a child-
resistant closure in a tight,
light-resistant container as

defined in the USP.

Protect from light.

WRrl —Es, w

Store at controlled
room temperature

15”-30”C(59”-86”F).
1

BARR LABORATORIES,INC.
Pomona, NY 10970

O@jaflae Wml a chi!d-l-sa~-
Qnfchawsinatightkl~-
~Msnr containeraa def~
intheW’.
protectfrom Iiilld.

SSOEat controlled
roomWmpwatufa
15”-3WC(5WE33.

BARR USORATOMES. Inc.
Pomona, w 10970

R24a

Usual Dosage:
See package brochure.

Dispense with a child-resis-
tant closure in a tight, light-
resistantcontainer as
defined in the USP.

protect from light.

Store at controlled
room temperature
15°-30”c (59”-86°F).

BARR LABORATORIES, INC.
Pomona, NY 10970

Fi2-9a

BARR MBORN13RIES, INC.

Warfarin Sodium
Tablets, USP

NDC 0555-0834-05

7.5 mg
HIGHLY POTENT ANTICOAGULANT
WARNING: Serious bleeding results
from overdosage. Do not use or dis-
pense before reading directions and
warnings in package brochure.
Caution: Federal law prohibits
dispensing without prescription.

1000 Tablets

9!s●

Wartarin sodium
Tablets, USp

a

NDC 0555 -0835-@tE4RR MBOWTOHES. INC.

113
● .

Warfarin Sodium
Tablets,LW
10 mg ‘

HIGHLY POTENT ANTICOAGULANT
WARNING Serious bleeding results from
overdosage. Oo not use or d!apense
before reading dirasfions and warnings in
packagebrochure. ‘~: ~ \

~“tiom Federallaw prohibits dispensing 2 ).3 Sg
without PrS%~PN~ : ~

500Tablets :,f; ;q:)=j-,

..

_-.
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sea packageMorhure.

Hoc 0555-ms-02
-s

DWnse wntr a childfssie-
tant cJoaurein a tight, liiM-
reeietantmtsimx as datinad
in ths USP. Warfaritr Sodium

Tablets, USPProtacttrom light. ‘Z..

Store atcontrolled
mm temperature
15V0’C (59%S”F).

SARtl LABORATORIES;INC.
Pomons, NY 10970

R2-S6 fl~O TabI&s ‘ ‘

SARR LABORATORIES, INC. NDC 0555-0833-04Usual Dosage:
See packagebrochure.

Dispense with a child-
resistant closure in a tight,
light-resistantcOflfSifleras
definedin the USP.

Watiarin Sodium
Tablets, USP

Protect from light.

Store at controlled
room temperature
l!f-31YC (59°-86”F).

~ ~g .. ..... ... ... .
-. -—., .- -----

m
m

~
—1
—In
—m

HIGHLY POTENT ANTICOAGULANT
WARNING Serious bleedingresults
from overdoaage. Do not use or dis-
pense betore reading directions and
warnings in pacfrage broshura.
catrfiomWerslfawprohibits

, dispensing without prescription.

500 Tablets

BARR LABORATORIES, INC.
Pomona, NY 10970

Zt.1

R8-96

Usual Dosage:

See package brochure.

Dispense with a child- I!x
●

NDC 0555-0833-05

resistant closure in a tight,
light-resistant container as
defined in the USP.

Warfarin Sodium
Tablets, USP
5 mg

11=1

—~
o

I
m d
m NJ

Protect from light.

Store at controlled
room tempemture
15“-30”C (59°-86’’F).

s-l
HIGHLY POTENT ANTICOAGULANT o

WARNING: Serious bleeding results
I

In
from overdosage. Do not use or dis- In $

pense before reading directions and In

warnings in package brochure. ~= \BARR LABORATORIES, INC.
Pomona, NY 10970 Caution:Federal law prohibits Zm

dispensing without prescription. T,, [; ;: --
,,—, .,. .’

R2-96 1000 Tablets :., .- ..”

--—



uaal lb$Jw
S.38package Imxhure.

Dipense with a chlld-res-k-
Ssnrclosure in a right lighr-
mMsnr coritahwr as defined
irllrre.usP. -

Pr0te4 tmm IiiM”.

S= ylllmalil -

15”-3&cJ59::qF).:ti .

SAFIRtiORATORlE5, MC.
Pomona NY 10970

R?-S6

Usual Dosage:
See package brochure.

Dispense with a child-
resistant closure in a tight,
light-resistant container as
defined in the USP.

Protect from light.

Store at controlled

room temperature
15°-3iYC (59=86°~.

100 Tablets :

BARR LABORATORIES, INC.
Pomona, NY 10970

B4RR IABORA1ORIES, INC. NDC 0555-0874-05

Warfarin Sodium
Tablets, USP
4 mg
HIGHLY POTENT ANTICOAGULANT
WARNING: Serious bleeding results
from overdosage. Do not use or
pense before reading directions
warnings in package brochure.
Caution: Federal law prohibm
dispensing WMOM prescription

1000 Tablets ‘

dis-
and

,-

Zm
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room temperature
15”-SLYC(5e%Vs3.

,.~.ti”uJ@lsmewmm~ - ~

)%%!l%%x’z? ;’- :
BARR LABORATORIES,INC. ~m~ __ w w ~ ‘“
Pomona, NV 10970

R2-W 100Tablets ! ;” ?’~mo
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Usual Dosage
See package brochure.

Dispense with a child-
resisiant closure in a tight,
light-resistant container SS
defined in the USP.

protect from light.

store at controlled
room temperature
150-300c (5!F86”F).

BARR LABORATORIES, INC.
Pomona, NY 10970

4

R8-96

Usual Dosagx
See package brochure.

Dispense with a child-
resistant closure in a tight,
light-resistant container as
defined in the USP.

protect from light.

store at controlled
room temperature
150-30”C (59°-860F).

BARR LABORATORIES, INC.
Pomona, NY 10970

., ~.!. ~ *>
R2-96 (. ,,>.

BARR LABORATORIES, INC. NDC 0555-0832-04

Warfarin Sodium
Tablets, USP
2.5 mg
HIGHLY POTENT ANTICOAOUUNT
WARNING Serious bleedinrl resutte
fmm overdoaage. Do not use or dis-
pense &fore reading directions and
warnings in package brochure.
cautiorc Federal law prohibits
dispensing without prescription.

500 Tablets

~RR LAEKXL4K)RIES, INC

Warfarin Sodium
Tablets, USP
2.5 mg
HIGHLY POTENT ANTICOAGULANT
WARNING: Serious bleeding results.....
from overdosage. Do not use or
pense before reading directions
warnings in package brochure.
Caution Federal law prohibits
dkmensing without prescription.

f$-- ‘
1000 Tablets ;

dis-
and

.

m

NOC 0555-0832-05

,.. .
‘-k;!’

.

. .
cl

z
n

---



Uud m.
SeeFWIWSbrocfruri.

Mm L#mR4m3Es, PC HOC05s5’0ss9-02

Drspsnse witha cfrild-rssis-
tam closurein a tiiht li@rt-
rssk?antsontaineras defii
in rh+ USP.
PrOtedtmm light

Storaat mntmrkd
mom lemparatws
15”-?4)%(59y”Q.=: ; J ..

SARR lASON&k@, WC,
Pomona Nvsayro=

“-
RZ-% , “’ (:

Usual Dosage:
See package brochure.

BARR LABORATORIES, INC.

m

MDC 0555-0869-04

*Dispense with a cfdld-
resistant closure in a fight
light-resistant con~lner as
defined irl the USP. Warfarin Sodium —

r.

Tablets, USP ~~

2 mg ~~~~
II

: ;!
HIGHLY POTENT ANTICOAG(JI.ANT ~ o ~;
WARNING: Serious bleeding results ~:
from overdo~ge. DO not use or @ ~ ~
pense before reading diretijons and ~ ~
warnings in package brochure.
Caution: Fadersi law protdbti ~o
dispensing wtthout prescripti~. — Zm :+

Protect from light.

Store at controlled
room temperature
lV-3(VC (5r-86”F).

6~Ff f.A60flATORlES, INC.
Pomona. MY 10970

e

R8-96 500Tablets

Usual Dosage:
See package brochure.

DisDense with a child-

B4RR LAEORAIDRIES, INC.

U!!i
● ’

NDC 0555-0869-05

res&nt closure in a tight, Warfarin Sodium
Tablets, USP
2 mg

light-resistant container as
defined in the USP.

Protect from light,

Store at controlled
room temperature
15”-30°C (5Y-86°F), HIGHLY POTENT ANTICOAGULANT

WARNING: Serious bleeding results
from overdosage. Do not use or dis-
pense before reading directions and
warnings in package brochure.
Caution: Federal law prohibits
dispensing without prescription.

BARR LABORATORIES, INC.
Pomona, NY 10970

t.,,. ,.
R2-96 1000 Tablets ~, - “
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=-ticks-w br~hufe mlO@anaa vrilh a c~ld-r@s- s
tant closureins twht. WM.
reaiatanlmntainerasdafinti Warlarilr Sodium

0

usualDosage:
BARR IAGORATORIES, INC. NCIC0555-0831JM

see package brochure.

Oispense with a child-
rasistant closure in a fkrht
fight-resistant container as
defined in the USP.

protect from light.

Store at controlled
room temperature
15”-30”c (59”-86°F).

BARR LABORATORIES, INC.
pomona, NY IW70 *

R8-96

Warfarin Sodium
Tablets, USP
1 mg
HIGHLY POTENT ANTICOAGUMNT
WARNING Serious bleedingresults
from overdosage.Do not use or dis-
pensebefore readingdirectionsand
~mings in package brochure.
CStiorK Federal law prohiti~
dispensing without prescription.

500 Tablets

Usual Dosage:
See package brochure.

Dispense with a child-
resistant closure in a tight,
light-resistant container as
defined in the USP.

Protect from light.

Store at controlled

room temperature
15“-30°C (59°-860F).

BARR LABORATORIES, INC.
Pomona. NY 10970

u

B4RR lAK)RA~RIES. INC

Cs●

Zr.-l
i.

Warfarin Sodium
Tablets, USP
1 mg
HIGHLY POTENT ANTICOAGULANT
WARNING: Serious bleeding results
from overdosage. Do not use or dis-
pense before reading directions and
warnings in package brochure.
Caution Federal law prohibits
dispensing without prescription.

NDC 0555-0831-05
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BIOEQUIVALENCE DISSOLUTION REVIEWS



JVarfat-iri Sodium Tablets Bfi Laboratories. Inc.
1-2, Q.5- ~. 5, 75 & 10 rng Pomona. >’Y

ANDA #40- ;45 Submission Date:
Reviewer: L.

Background:

Chuang November 1.1996

Review of an 13ioeauivalence .4mendment

The original ANDA submitted on 05/10/95 inciuded resuits of two bioequivalence studies on the
2 mg (2x2 mg) and 10 mg ( 1xl O mg) strength products. dissolution data and waiver request for
the 1, 2.5, 4, 5, 7.5 mg strength products.

.Areview of the original submission was completed 11/27;95 and 3 deficiencies were found. The
firm responded to these deficiencies in an amendment submitted on 05/1 6/96 which inciucied -
information of lot sizes of the 2 mg arid 10 mg test products. assay methodology for dissolution
testing and results of 2 additional bioequivalence studies on the 2.5 mg (2x2.5 mg) and 5 rng

(1x5 mg) tablets respectively.

The review completed on 10/24/96 found 2 additional deficiencies in that amendment which were
related to the potencies and dissolution tests of the test and reference drugs used in the
bioequivalence studies for the 2.5 mg and 5 mg strengths. The current amendment is in response
to those 2 deficiencies.

Review:

Comparative dissolution tests \vere conducted by the firm on i~s \Varrarin Sodium tablets. 2.5 mg
and 5 mg, compared to CoumadinR tablets, 2.5 mg and 5 mg,respectively. manufactured by
Dupont Merck Pharmaceuticals. The method, results. content uniformity and potency are
presented below:

In Vitru Dissolution Testing

Drug(Generic Name’]:Warkin Sodium
DoseStreqqh: 2.5rngand5mg
ANDANo.: 40-145
Firm BarrLaboratories.inc.
SubnusslonDate: 11/1/96

1
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USPXXIII Appararus: Paddle RPM: 5CI
No.UnitsTested: 12

\feditlIx DeaermedWater Volume:900 n-d
Tolerance: NLT 80’%of warfarin(Q in 30 minutes{USP 23 specification]
ReferenceDrug CournadinRTablets(DupontJ
AssavMethodolorry

IL Resultsof In VitroDissolutionTestimz:

sampling Test Product Refermce Product
Times Batch # 4R83224 Batch # EJN3 19A
(MmutesJ Strenmh(nw): 2.5 Strmsrlh(rnlz):2.5

Mean Vo Ranae ‘??OCV Mean Y. Ranae ‘??OCV

5 45 11.1 26 13.6

10 81 8.7 84 17.5

20 101 1.5 103 3.5
1

TestProductcontentunifonniv of 98.3% {1.8VOCV),andpotencyof 98.3%
ReferenceProduct: contentuniformityof 99.8%(1 ,6%CV), andpotmcyof 99.4’%.

sampling Test Product RefsmmceProduct
Times Batch#4R83325 Batch?#EJJ234A
(Minutes) Strength(mq):5 Stren@(m~):5

MeanVO Range Yocv Mean9’o Range ‘%Ocv

5 42 14.2 33 8.7

10 74 11.7 62 6.1

20 99 2.8 101 3.4

30 101 2.5 102 2.4

TestProduct:contentuniforrniwof99.77.(2.0lVOCV).andpoten~of100.0%
ReferenceProduct:contentuniforrniwof99.3!4.(0.93~oC~,andpoten~of 99.6!X0

Comment:

The dissolution test and potency data submitted by the firm are acceptable,

Recommendation:

_——



1. .kllfourbioequivdencesmdiesconductedbyBafTLaboratories. inc.onisWari-&in
Sodium 2 mg, 2.5 mg, 5 mg and 10 mg tablets. LotWR86911 , +R83224. #R83325

“’ ‘2qt,2.5 m~ 5 mg, and 10mgand #4R835 12 respecriveiv. comparing 10 Coumaam -:
tablets, lot #EFFl 22.% #EJN3 19A and #EJJ23 4.+ and #EFFl 01 A respectively,
manufactured by Dupont Merck Pharmaceuticti CO., in ~asti.ng volunteers. have been
found acceptable by the Division of Bioequivalence. Thesestudiesdemonstratedthat

Barr’swarhin sodium2 mg, 2.5 mrz, 5 mg, and 10 mg tablets are bioeauivaient to the
reference product. Coumaatiq 2 mg, 2.5 mg, s msz, and 10 mg ~ablets respectiveiv,

manufactured by Dupont Merck Pharmaceutical Co., when administered under fasting
condition.

2. The dissolution tests conducted by Barr Laboratories, Inc. on its 1 mg, 2 mg, 2.5 mg, 4
mg, 5 mg, 7.5 mg and 10 mg tablets, lot ##R83 123, #%R869 11. ‘AR83224, #MR87427,
#klR83325, ##lR83426, and#4R83512 respectively, have been found acceptable. The
dissolutiontestingshouldbeincorporatedintothefirm’smanufacturingcontrolsand
stabilityprogram.Thedissolution@St~~shouldbeconductedin900ML Ofdeaerated -
waterat37°C using LISP 23 apparatus 2 (paddle) at 50 rpm. Thetestproductsshould
meetthefollowingUSP 23 specification:

Not less than 80% of the labeled amount of wa.n%in sodium in the dosage fotm is
dissolved in 30 minutes.

3. The waivers of in vivo bioequivalence study requiremerns for Barr’s warfarin sodium
tablets, 1 mg, 4 mg, and 7,5 mg, are granted. The firm’s warfa.tin sodium tablets, 1 mg, 4
mg, and 7.5 mg, are therefore deemed bioequivalent to CoumadinR tablets, 1 mg, 4 mg,
and 7.5 mg, respectively, manufactured by Dupont Merck Pharmaceutical Co.

/ >./ ,
(: >fL-++--’9 :1 ~>“ .:-.

Lin-whei Chuang
Division of Bioeauivaience
Review Branch I

G
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Concur: -&____ 112/~?

Rabindra Patu Ph.D.
Acting Director, Division of Bioequivalence

cc: .4NDA 40-145 (original, duplicate), “ChuangHFD-652 (HuangJ,DrugFile.
DivisionFile.

---

FirstDrait.LWC.12,’30/96.c:”\wptiles\40145a.n96
FinalPink.L~’C. 12.’31/96. x:’me\v’\timsm(~anUus&re\~40145a.n95
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Warfarin Sodium Tablets Barr Laboratories. Inc.
1, 2, 2.5.4, 5, 7.5 & 10 mg Pomona. NY
ANDA #40- 145 Submission Date:
Reviewer: L. Chuang May 16.1996

Review of an Amendment containing Two Bioeauivalence Studies. Dissolution Data
and Waiver Reauest

Background:

The original ANDA submittedon 05/10/95 contained results of WO bioequivalence
studies on the 2 mg (2x2 mg) and 10 mg ( 1x1O mg) strength products. dissolution data
and waiver request for the 1, 2.5, 4, 5, 7.5 strength products.

Three deficiencies were described in the review completed 11/27/95 which were
to the lot sizes of both test products, the assay methodology - described
dissolution tests, and the waiver request.

The f= responded with information on the lot size of both testproducts‘. .

tablets) and dissolution assay metho$
results of two additional bioequivalence studies on the 2.5 mg (2x2.5 mg) and 5
strength products to support the waiver request for the 1, 4, and 7.5 mg strength
products..

The two bioequivalence studies are reviewed below:

related
in the

ind
mg

Bioeauivalence Studv --2 X 2.5 mg

The objective of this study is to compare the relative bioavailability of warfarin sodium following
a single dose of two of the firm’s warfarin sodium 2.5mg tablets withthatoftwoofCoumadinR
2.5mg tablets,manufacturedbyDuPontMerckin healthyadultmaievolunteersunderfasting
conditions.

The clinical study was conducted at mring February 17-27
and March 17-27, 1996 with as investigators. The
analytical study was conducted at during the time. .
period of April 5-May 1,1996with ~_ . ..s the analytical investigator. Thestatistical
analysiswasconductedby

1
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Thedesignwasa single-dose, 2-wav crossover in fasting maie volunteers. The protocoi and the
informed consent form were approved by the

m January 31, 1996.

Twen~y-sixnon-smokingmaievolunteers,1S-38yearsold.wereenrolled..Atenrohnent.within
21dayspriortoperiod1dosing,theyallweighedwithinZIO!?40ofnormalwe@t fortheirheight
andllkune.hadanacceptablemedical history, medication histo~: physical examination. sitting
blood pressure, heart rate, ECG, clinical laboratory evaluation., a non-reactive HIV 1 & 2
antibody screen, and negative screens for hepatitis B surface antigen and drugs of abuse.

Volunteerswereinstructedofthefollowingrestrictions:

1. not to take any non-prescription medication within 7 days prior t o peno d 1 dosing
2. not to take any prescription medication within 14days prior to period 1 dosing
3. not to take any cai%eine, xanthine or alcohol-containing products within 48 hours prior to

each dosing and during blood collection period
4. reporttotheinvestigatoroftheintakeofanyconcomitantmedicationsduring the period

of the study

The prothrombin time of each subject was monitored on study day -1 and day 28 between 18-24
hours prior to dosing and a.iler each dosing at 24 and 96 hours.

Subjects were confined to the clinical facility fkom 10 hours before to 24 hours after dosing.
After an overnight fast of 10 hr, each subject received one of the following treatments with 240
mL of water:

TreatmentA -TestDrug: WarfarinSodiumtablets,2 x 2.5mg,BarrLaboratories,
Inc.,lot#4R83224,potency97,80A,,lotsize
tablets

Treatment B - Reference Drug: CoumadinR tablets. 2 x 2.5 mg, Dupont Merck lot
#EJN3 19A expires 10/9S, potency not given

After a 29-day washout, each subject was crossed over to the alternative treatment.

Blood samples were obtained in IZDTAvacutainers within 1 hour prior to dosing and at 10, 20,
30, 45 minutes and 1, 1.5, 2,3,4,6,8,10,14,24,48,72,96,144,192,and240hours.Plasma
sampleswereprepared.frozen, and stored until the completion of the study. They were then
packaged in dry ice and transported overnight to the analytical site.

Subjects were not allowed to recline for the first four hours postdose or en~a~e in any strenuous.-
activity during confinement.

.—..
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Subjects fasted for 4 hours tier dosing. NO fluids were allowed for 1 hour before and 2 hours
a.fler dosing except those taken with the drug..At2 hoursafterdosing,240ML ofwaterwas
given10eachsubjectandstandardfluidand food were served thereafter.

For stiety monitoring, blood pressure and hean rate were measured prior to dosing and at 12, 24,
and 240 hours after dosing. Wtthin 14 days after the last blood collection. each subject completed
an exit procedure including general observations. physical examina~io~ blood pressure, heart rate
and body temperature evaluation.

Analytical Method -- Not for Release through FOI:
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Themeanplasmaconcentrationsofwarfarinateachsamplingtimepointafterbothtreatmentsand
themeanpharmacoki.neticparametersarepresentedbelowinTable1.

Table 1: Mean{ C.V. %1 Plasma Warfarin Concentrations (nz/mL) at Each Samdirw Time%intand the Mean
Pharmacokinetic Pammeters (n = 25-2 X 2.5 m~ Tablets~

Time (hour) Barr DupontMerck
(TreatmentA) flreaunent B)

o 0.724 [500) lj

0.17 117,68 (62) ~3.84 [52)

0.33 409.88 (39) 356.94 l’42)

0.50 525.48 (26) 503.04 (~~

0.75 540.68 (18) 513.96 (19)

1.00 496.64 (19) 485.80 (18)

1.50 438.16 (18) 439.28 (18)

2.00 417.76 (17) 416.40 ~18)

3.00 390.20 (lTl 397.76 (20)

4.00 369.16 (16) 380.36 (-ii)

6.00 308.04 (15) 315.52 20)

8.00 297.96 (In 297.52 18)

10.00 283.84 (17) 291.20 i 16)

14.00 254.08 (15) ~j5,j6 ( 16)

24.00 210.12 (18) 218.76 116)

48.00 131.67 [21) 137.60 116)

72.00 90.18 (23) 91.60 (18)

96.0 63.52 (14) 64.06 m)

1440 ?8.42 (25) :7.17 12n

192.0 :5.77 ,19) :5.39 ,29)

, 2400 29.56 f29) :9,52 m

,

-1
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AUC..,(KXZ*hr/mL}20628.16 1In 20907.20 15)

AUC..,n,(~Q*~/fi) 23041,04 : 18) 23310.83 In

C== @hnL) 583.84 f In 568.44 16>

LNAUC.., 9.9201. 20334.38’ 9.9368. 20676,44=

LNAUCn.ti 10.0299. 22695.72’ 10.0426. 22984.80’

LNc 6.3S62. 576.04’ 6.3304. 561.37’

T_ (hour) 0.665 (39) 0.846 (84)

T,. (hOUr) 77.914 (30) 79.10 (36)

a = geomernc rn~

Anaiysis of Variance was pexforrned using SAS GLM procedure. Themodel included sequence,
subject, subject within sequence, treatment and period as factors. The sequence effect was tested
using the subjects within sequence effectastheerrorterm.Thetreatmentandperiodeffectwere
testedagainsttheresidualmeansquareerror.

No significant effects were detected for non-transformed and log-transformed AUCti AUC= or
c=

The LS means of the non-transformed and log-transformed pharmacokinetic parameters, ratios of
thesemeansandthe90’%0confidence intends of test product versus reference product are
presented in Table 2.

Table 2: Statistical Analvsis - Warfarin Sodium - 2x2.5 mg (rt=25)

I I Y
Parameter LS Means LS Means T/I? 90% Confidence

(Test\ (Reference Intelval

AUCo., 20601.06

LNAUCO., 9.920068
(20334.38”>

AUC..., 23025.89

LNAUCO.ti 10.02993
(22695.729

c mxz 583.97

LNcm= 6.356181

20889.89 0.99 (0.957: 1.015)

9.93676 0.98b (0.954: 1.014)
(20676.64’~—

23303.73 ] 0.99 I (0.958: 1.018)—

10.04259 o.99b (0.958: 1.018)
(22984.80’)

568.09
I 1.03 I (0.979: 1.076)

6.330375 I 1.03’ (0.977: 1.078)
I (576.04’) I (561.37’)

,.

!1

a=GeometricMean
b = Ratioof GeometricMeans

5
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Comments:

1. Thepotencyofthereferencedrugusedinthisbioequivaiencestudy was not reported.

7-. ThecomputationofallAUCO-t,AUCO.M,andC= andtheir90°/0confidenceintervals
havebeen confirmed by the reviewer.

Bioeauivalence Studv -1 X 5 mg

The objective of this study is to compare the relative bioavaiiabiiity of warfhrin sodium following
a single dose of the firm’s warhrin sodium 5 mg tablets with that of CoumadinR 5 mg tablets,
manufactured by DuPont Merck in heahhy adult male volunteers under fasting conditions.

The clinical study was conducted at during Janu~ 6-16 and
February 3-13, 1996 with as investigators. The
analytical study was conducted at during the time
period of Febrwuy 16-March 18, 1996 with , the analytical investigator. The
statistical analysis was conducted by

The design was a single-dose, 2-way crossover in fasting male volunteers. Theprotocolandthe
informedconsentformwereapprovedbythe

.m December26,1995.

Twenty-six non-smoking male volunteers, 18-38 years old, were enroiled. The screening
procedure, restrictions, and safety monitoring were the same as those in the previous study.

Subjects wereconfinedtotheclinicalfacilityfrom10hoursbeforeto24hourstierdosing.
.kheranovernightfastof10hr,eachSubjectreceivedoneofthefollowingtreatmentswith240
mL ofwater:

Treatment A - Test Drug: Warfhrin Sodium tablets, 1 x 5 mg, Barr Laboratories, Inc.,
lot #4R83225, potency 96.70A, , lot size

Treatment B - Reference Drug: CoumadinR tablets. 1 x 5 mg, Dupont Merck lot
#EJJ234~ expires 07/98, potency not given.

After a28-daywashout.eachsubjectwascrossedovertothealternativetreatment.

.——

The blood sampling schedule. plasma processing, and post-dose restriction were the same as
those in the previous study.

6
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Amdvtical Method -- Not for Release through FOI:

Table 3: Mean (C. V.”Z’0)Plasma Warfarjn Concentrations (np/mL) at Each Sampling Time Point and the Mean
Pharmacokinetic Parameters (n = 25-115 mg Tablet)

7
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T

Time (hour) BaIT Duponthkrck
(Treatrnen~A) (TreatmentB)

o 0 q

0.17 138.49 178) 101.52 94)

0.33 465.40 ~381 318.92 J54)

0.50 579.76 (.14) 489.76 26)

0.75 559.48 (13) 556.32 \In

1.00 527.40 (17) 518.76 (13)

1.50 461.56 (17-) 468.44 (14)

2.00 444.28 (16) 435.88 I15)

3.00 400.16 (16) 408.92 ~12)

4.00 383.68 (16) 388.00 ’15)

6.00 323.40 (20) 317.40 (13)

8.00 295.80 (17-) 298.76 (177

10.00 287.52 (17-) 284.92 (13)

14.00 269.80 (17) 264.40 (14)

24.00 211.88 (19) 210.88 (16)

48.00 138.26 (20) 140.76 (17)

72.00 98.47 (26) 96.89 (24)

96.0 71.16 (21) 67.50 (19)

144.0 ?3.87 t23\ Jo. sl ,23)

192.0 27.27 (32) :4.97 ,13)

240.0 1S.58 (26) 17.34 f~6]

AUCfi.,(ng*hrhnL) 21565.81 (19) 21280.60 (15)

AUCn.ifl,(q *hrhllL) 23243.92 (18) 22790.44 (15)

cm=(n@nL) 618.04 (17-) 600.12 \18)

LNAUCm., 9.9620. 21204.92’ 9.9547. 2!050.82’

LNAUCm.., 10.0373. 22863.64’ 10.0235. ::551,~39

LNC. 6.4128. 609.58’ 6.3794, 539.58’

T.n (hour} 0.608 (36) 0.776 1371

T,,. (hour’} 61.446 (13) 59.16 (13)

_——



a = geomeuic mean

.Analvsisof Variance was performed using SAS GLLMprocedure. Themodei inciuded sequence.
subject, subject within sequence. treatment and period as factors. Thesequenceeffectwastested
usingthesubjectswithinsequenceeffectastheerrorterm.Thetreatmentandperiodeffectwere
testedagainsttheresidualmeansquareerror.

No significant effects were detected fornon-transforrnedandlog-transformedAUCO.L.M_JCO.tior
cm.

The LS means of the non-transformed and log-transformed pharmacok.inet.icparameters,ratiosof
thesemeansandthe90°Aconfidenceintetvaisoftestproductversusreferenceproductare
presentedinTable4.

Table 4: Statistical Anaivsis - Warfarin Sodium -1 S5 mz (sI=251

Parameter LS Means
(-rest)

AUC.., 21525.80

LNAUCW 9.961989
(21204.927

AUC,.m, 23205.77

NAUCW 10.03730
(22863.64’)

c mu 616.75
I

LNC~= 6.412774
(609.58S}

LS Means T/R 90°AContkience
@eference) Interval

21261.64 1.01 (0.984: 1.041>

9.954695 l.olb (0.980; 1.036)
(21050,827

22776.60 1.02 (0.990: 1.048)

10.02354 I.olb (0.985: 1.044)
(22551.23’)

599.76 1.03 (0.977: 1.080)

6.379417 I 1.03b (0.984: 1.086)
(589.58’) 1 I—

a = Geometric Mean
b = Ratio of Geomernc Means

Comments:

1. The potency of the reference drug used in this bioequivalence study was not reported.

2. The computation of all AUCO-t, AUCO~, and C- Canaltheir 90°/0 confidence intetvals
have been confirmed by the reviewer.

General Deficiencies:

1. The potencies of both reference drugs, CoumadinR 2.5 mg and 5 mg tablets.lot

9
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#EJN319A and#EJJ234Arespectlveiy,werenotreported.

?-. The firm did not submit any dissolution data comparing the same lots of test and
reference drugs used for above bioequivaience studies.

Recommendation:

1. Both bioequivalence studies conducted by Barr Laboratories, Inc. on its Warfh.rin Sodium
2.5 mg and 5 mg tablets, Lot #4R83224 and WR83225 respectively, comparing to
CoumadinR 2.5 mg and 5 mg tablets, lot #EJN3 19A and #EJJ234A respectively,
manufactured by Dupont Merck Pharmaceutical Co. in fmting volunteers, have been
found incomplete due to deficiency #1.

2. The firm should conduct comparative dissolution tests compating Barr’s Warfhrin Sodium
tablets, 2.5 mg and 5 mg, lot ##lR83224 and #4R83325 respectiveiv, to CournadinR tablet,
2.5 mg and 5 mg, lot #EFF122A and #EJJ234A respectively. The dissolution testing
should be incorporated into the firm’s manufachuing controls and stability program. The
dissolutiontestingshouldbeconductedin900mL ofwaterat37°usingUSP 23apparatus
2 (peddle)at50rpm.Thetestproductsshouldmeetthefollowingspecifications:

Not less thar ~fthe labeled amount of warfhrin in the dosage form is
dissolved in 30 minutes.

3. The waiver of in vivo bioequivalence study requirements for the firm’s Warfarin Sodium 1
mg, 4 mg, and 7.5 mg tablets can not be granted per 21 CFR320.22(d)(2) at present due
to the deficiencies.

Theabovedeficienciesandrecommendationsshouldbeforwardedtothefirm.

:“ AJ-’”W. ‘. “%..,,.,=
Lin-whei Chuang
Division of Bioequivalence
Review Branch I

cc: ANDA 40-145 (original,duplicate), Chuang HFD-652 (Huamg), Drug File.
Division File.

FirstDratiLWC. 09/16/96.c:iw@esk-10145sww.596
FinalPink.LWC, 10/24/96,x:bewU-hmssm\barrUtrs&rew40145sw.596
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Wtufkrin Sodium Tablets Barr Laboratories. Inc.
1, 2,2,5, 4, 5, 7.5 & 10 mg Chesterfield. Missouri
ANDA#40-145 Submission Date:
Reviewer L. Chuang May 10. 1995
WP# x:hwMlrmsamihrs&rev\40145sdw. 595

Review of Two Bioequivalence Studies. Dissolution Data and Waiver Request

Warfarin Sodium is an anticoagulant drug. The drug acts by
inhibiting the s~thesis of vitamin K depenaent coagulation
factors.. The resultant m vivo effect is a sequential depression
of Factors VII, IX, X, and II activities. The degree of
depression depends on the administered dose. It is indicated for
the prophylaxis and/or treatment of venous thrombosis.

Warfarin is a racemic mixture of S and L er.anricmers . The S
enantiomer is 3-5 times more potent than tk.e R enantiomer. The
oral absorption of warfarin sodium is compiece. Maximum plasma
concentrations occur in 1 to 9 hours. It is approximately 97%
bound to plasma albumin. An anticoagulation effect generally
occurs within 24 hours. However, peak anticoagulant effect may
be delayed 72 to 96 hours and its duration of accion may persist
for 4 to 5 days. The half-life of warfarin sodium is about 2.5
days and it is metabolized in the liver to inaccive metabolizes.

The dosage of the drug is dependent on the xesponse of the
patient. Dosage should be controlled by cecermination of one
stage prothrombin time. Most patients are satisfactorily
maintained at 2-1o mg/day.

~ ~+Ae ~~sted r~fe~~~ce &ug Cf warfari~ SOC~-:n. iS C:umaai.r.<
tablets, 1, 2, 2.5, 4, 5, 7.5 ana 10 mg, ‘.=r.u:=cc-~~eti‘by
DuPont Merck Pharmaceucicai Co. .

Bzoeauivalence. 5tudY-- JUGhn9

The obj
bioavai
firm’s

ective cf this study i
lability of warfarin s
2 mg tablets with that

s to compare
odium followi
of Coumaair.’

- ---.. e relative
,r.qa single do
2 mq zablets,

se of

manufactured by DuPont Merck in healthy adui: naie voiunceers
under fasting conditions.

the

The clinical study was conducted at
during October 15-26 and November :3-23 , :994 with

---zesc:gatcrs.as -.. The
analytical study was conducced at in

iur:ng the time period of Januar.{ 25 - February 20,
=995 with

1

.——



The design was a singie-aose, 2-way crosscr7er ia fasting male
-70iunteers. The protocol and the informed consent fa~ were

approved bv the
on September 8, 1994.

Twenty-six (24 pius 2 alternates) ~aie VOIUnKe~rS, :8-3 7 years
aid, were enrolled. Each voiunteer completed the screening
process within 14 days prior to period 1 dosing. The inciusion
criteria were:

1A. male, 18-40 years old, within A 10% of ideal weight for
height and frame

2. good health as determined by medical history, physical
examination, and laborato~ tests (hematology, serum
chemistry, urinalysis )

3. negative screening of HIV 1 & 2 antibody and hepatitis B
surface antigen

4-. negative urine drug screen of ethyl alcohol, amphetamine,
barbiturates, benzodiazepines, cannabinoids, cocaine
metabolizes, opiates and ?hencyclidine

K4. comprehension of and abil~ty to sign the consent form

The exclusion criteria were:

1.
2.
3.

4.

5.

6.
7

8.

recent history of alcoholism or drug abuse
requirement of medication for the treatment of any disorder
cl_inical laboratory test results outside acceptable range
and deemed clinically significant
history of allergy to warfarin sodium or related drugs, and
any clinically significant allergy
clinically significant ~~lness within ~ weeks prior to

period 1 dosing
currenc tobacco product users
intake of any drugs within 20 days that are known EO be
Eoxic to ma]or organs
donating more than 150 inLof blood or receiving any
investigational drugs within 30 days prier co period 1
dosing
reporting the intake of prescription meaicacion or had
plasmapheresis within 24 days prior to period 2 dosing

Volunteers were instructed ct the following restrictions:

1. not to take any non-prescription medication with.in 7 days of
period 1 dosing

2. not to take any aspirin or any NSAIDS within 72 hours of
period 1 dosing and =C any time during che study

2-. not to take any caffeine, xanthine or aiconoi-containing
products within 48 hours prior to each aosir.g and during
blood collection perica

L-. reporr EO the investigator of the intake et any csnccmitant

-1
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medications during the period of the _scuay

The prothrombin time of each subject was monitored on study day
-1 between 18-22 hours prior to dosing and after each dosing at
24 and 96 hours.

Subjects were confined to the clinical facility from 10 hours
before to 24 hours after dosing. After an overnight fast of 10
hr, each subject received one of the following treatments with
240 mL of water:

Treatment A - Test Drug: Warfarin Sodium tablets, 2 x 2 mg,

Barr Laboratories, Inc., lot
#4R86911, potency 101.1%,
manufacturing date 07/12/94, lot
size not given

Treatment B - Reference Drug: Coumadin< tablets, 2 x 2 mg,

Dupont Merck lot #EFF122A,
expires 05/96, potency 98.9%.

After a 28-day washout, each subject was crossed over to the
alternative treatment.

Blood samples were obtained in EDTA vacutainers within 1 hour
prior to dosing and at 10, 20, 30, 45 minutes and 1, 1.s 3,
4, 6, 8, 10, 12, 14, 24, 48, 72, 96, 144, 192, and 240 h&~&.
Plasma samples were prepared, frozen, and stored until the
completion of the study. They were then packaged in dry ice and
transported overnight to the analytical site.

Subjects were not allowed to recline for the first four hours
postdose or engage in any strenuous activity during confinement.

Subjects fasted for ~ hours after dosing+ NO fluids were ailowed
for 1 hour before and 2 hours after dosing except those taken
with the drug. At 4 hours after dosina, 240 mL of water was
given to each subject and standard flu;d ana food were served
thereafter.

For safety monitoring, blood pressure and heart rate were
measured prior to dosing and at 12, 24, and 240 hours after
dosing. Within 14 days after the last blooa collection, each
subject completed an exit procedure including general
obsemations, physical examination, blood pressure, heart rate
and body temperature evaluation.

t]cal Method -- Not for R-e thrmuah FOI ..
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The results of safety monitoring of ~rothrombin time, blood
pressure and heart rate were reviewea by the the
medicai investigator, and the results were either within the
reference range or considered not clinically significant.

-——
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The study was completed in 25 of the 26 s&~eccs enrolled,
subject ++6failed to report for period 2 ana was dropped from the
stuay . There were 4 subjects who deviated fzom the protocol and
took a -multivitamin (#2) , vitamin C (#4) ana ibuprofen (#16), all
at -6 days and #22 took a multivitamin at -5 days. Two cases of
minor problems were resolved prior to period 1 dosing and no
medications were needed, i.e. , subject #1 had rhinitis on day -12
and #1,1had muscle aches during days 8-26 before the start of the
study . All these deviations were considered acceptable by the
medical investigator.

Thirty-gne (31) adverse events were reported in 16 subjects, 10
subjects reported 14 events during treatment A and 12 subjects
reported 17 events during treatment B. Only 9 of these events
were possibly or probably related to the administered drug, they
were dyspepsia, flatus (2 events), headache (5 events) and
scratchy throat.

The results of exit procedures did not reveai any clinically
significant abnormalities.

The plasma samples from 24 subjects (first 22 subjects from each
sequence who completed the study) were assayed for warfarin.
Among the 1056 study samples analyzed, 11 were repeated. Two (2)
were repeated due to anomalous values, each was repeated twice
and median values were used in the final report.

.
The mean plasma concentrations of warfarin at each sampling point
after both treatments and the mean pharmacokinetic parameters
are presented below in Table 1.

Time Barr Dupont !4erck
(hour) (Treatment A) (Treacmenc 9)

o 0 0

0.17 90.69 (64) 109.09 (82)

0.33 328.42 (49) 333.62 (45)

0.50 418.93 (31) 417.59 (22)

0.75 395.04 (23) 407.75 (20)

1.00 260.37 (21) 380.29 ’21)

i.50 ?26.71 (23) 343.57 ’18)

-_—
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2.00 310.92 (20) 325.17 (20)

1 3.00i, 290.46 (21) 301.54 (20)
I

4.00 269.92 (20) 281.04 (19)
I

5.00 219.33 (la) 229.29 (19)

S.oo 205.42 (16) 213.12 (18)

10.00 200.12 (16) 209.21 (18)

12.00 192.50 (18) 202.87 (22)

14.OQ 182.54 (15) 192.96 (19)

24.00 156.12 (18) 163.68 (22)

48.00 107.80 (22) 105.20 (21)

72.00 74.72 (22) 74.33 (23)

96.0 53.41 (23) 54.30 (24)

144.0 33.92 (30) 36.13 (28)

192.0 22.97 (32) 22.68 (28)

240.0 16.26 (44) 17.55 (36)

AUC5., 16263.12 (19) 16710.33 (20)
(ngXhr/mL)

AUCO.in~ 18310.33 (20) 18806.33 (22)
(ng*hr/mL)

c-~~ (ng/mL) 457.25 (23) 465.00 (21)

: LNAUC... 9.679776, 15990.9’ 9.705314, :5404.5”

: LNAUCn-,q~ 9.797043, 17980.5” 9.820654, 2S410.1’

LNC.,X 6.101001, 446.3’ 6.120309, 455.()’

T-,X (hour) 0.6313 (60) 0.6346 ’56)

Tl.,?(hour) 78.9087 (14) 80.4417 f14) \

a = geometric mean

Analysis of Variance was performed using SAS GLM procedure. The
model included sequence, subject, subject within sequence,
treatment and period as factors. The sequence eifecc was tested
using the subjects within sequence effect as the srrcr term. The
creatmenc and period effect were tested against zY.e residual mean
square error.

6
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Cnly significant period effeccs were tiece-~zstifcr .%UC.
LNAUCO.,,

--~,AUco.:a~,
and lJ!?AUCO.:n= (p=o.OOO1-!a. ooos) “,#lC:.;erioa 2 higher Cnan

per~ca 1.

The LS means of =h.enon-cransformeti and lcg-c~anstomea
pnarmacokineric ~aramecers, Yacics c: zhese -.eans and the :0%
confidence inte~ais of test proaucz ‘.-ersusreierence proaucc are
qresencea in Tabie 2.

cal 2x2 ma (n=24)

i
Parameter LS Means LS Means T/R 90% Confidence

(Test) (Reference) Intenai

AUC.-, 16263.1 16710.3 0.97 (().949;o+gg~)

LNAUC.-. 9.679776 9.705314.. 0 27’ (0.949; ~-~oo)
(15990.9”)

.-
(16404.5’!

AUCn-~fl~ 18310.3 18806.3 0 ~~ (0.947; 1.000).-

LNAUC~-L.t 9.797043 9.820654 0 Ca’.-w
(17980.5’) (18410.1=’

(0.950; 1.000)

G%.. 457.25 “465.00 0.99 (0.922; 1.170)

LNc,ax. 6.01001 6.120309 o.g~’
(446.3’) (455.01’)

(0.887; i.080)

— 3

= Geometric Mean
:= Ratio Of Geometric Means

Bioe@val~e Skudv -- ~ x 10 mq

oil

The objective O: this SKU~Y is to comDare =fie reia=lxre
bioavailabiiity of warfarin sodium :c~l\ow}r.g a sinqle Ccse
firm’s 10 mg tablet with that of Caumaain- 23 mg ca-blec,
manufactured by !3upontMerck in heaitk.y aaul= male ~zoiunceers
under fasting ccnaitions.

the

6-
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investigator —
.

The design was a single-dose, 2-way crossover study in fasting
male volunteers. The protocol and the infcrmea cmsent form were
approved by the

on October 6, 1994.

Twenty-six (24 pius 2 alternates) male voiunceers, 19-39 years
old, were enrolled. Each volunteer completed the screening
process within 14 days prior to period 1 dosing. The inclusion
and exclusion criteria were the same as those reported in the
previous study.

All subjects were subjected to the same restrictions as reported
in the previous study. The prothrombin time of each subject was
monitored on study day -1 between 18-22 hours prior dosing and
after each dosing at 24 and 96 hours.

Subjects were confined to the clinical facility from 10 hours
before to 24 hours after dosing. After an overnight fast of 10
hr, each subject received one of the following treatments with
240 mL of water:

Treatment A - Test Drug: Warfarin Sodium tablets, I x I.Omg,
Barr Laboratories, Inc., lot
#4R83512, potency 101.7%,
manufacturing aate 07/08/94, lot
size not given

Treatment 9 - Reference Drug: CoumadinZ tablets, 1 x 10 mg,

Dupont ?+lerck lot #EFFIOIA,
expires 04/96, potency 98.9%.

The washout period (28 days) , blood sample =alLection schedule,
piasma storage, subjects’ restriction cn f~.~~~, <~ou and Physical
activity, and safety monitoring were the same as those reported
for the previous study.

throuuh FOI :
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The resuits of safety monitoring of prothrotiin
pressure and heart rate were reviewed bv the

cime, blood
themedical investigator, and the results were either within the

reference range or considered not clinically significant,
Subject #4 had a blood pressure reading of 128/44 at 12 hours
postdose during period 2 (treatment B) .

The study was completed in 25 of the 26 sub~ects enrolled,
subject #21 was dropped from the study prior to period 2 dosing
due to bilateral otitis and pharyngitis and was given oral
antibiotics. His failure to complete the study was not related
to study medication.

Before study initiation, two subjects deviatea from protocol, #12
took 400 mg of Ibuprofen at day -7 and #18 took a multivitamin
tablet on day -5. These deviations were considered acceptable by
the medical investigator.

During the course of the study, 4 subjects deviated from the
PrococOl, #6 took vitamin C on days 17-18, #9 took acetarn~nophe~
on days”2-3 and Walfed cold medicine on days 3-5, #20 was treated
for laceration with topical medications of ketadine, 1%
xylocaine, epinephrine, and bacitracin, and #23 took Sudafed on
days 2-6. These medications were considered by the investigator
not to effect the integrity of the study.

Twenty-two (22) adverse events were reported in 11 subjects, 8
subjects reported 12 events during treatment A and 7 subjects
reported 10 events during treatment B. Only 5 of these events
were possibly or probably related to the drug administered, they
were all relatea to headache. Other adverse complaints included
conjunctivitis, edema, fracture of the finaer, Y.OC flushes,
laceration of left eyebrow, antecu~ital ~a~y., ;~ar~qlcis, head
congestion,

.-
chesc congestion and rhinitis.

The results of exit procedures did not reveai any clinically
significant abnormalities.

The plasma samples from 24 subjects (first L2 subjects from each
sequence who completed study) were assayed 5cr ‘~arfarin. Among
the 1056 study samples analyzed, 12 were repeated. Three (3)
were repeated due to anomalous values, each “#as reneated twice
and median values were used in the final reporr .

The mean ~lasma concentrations of-warfarin ac aacb. sampling point
after botn treatments and tk.emean pharmacck:r.ecic parameters
are presented beiow in Table 3.

9
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I Time Barr Duponc !.lerck
(~~~~ ) (Treatment A) (Treatment E)

I
> 0

i ‘
o

3.17 199.60 (73) 211.44 ;84)

3.33 711.33 (55) 638.75 (59)

0.50 985.00 (39) 881.04 (46)

0.75 1054.37 (25) 984.33 (33)

1.00 1053.17 (13) 968.79 (24)

:.50 1006.08 (11) 970.50 (12)

2.00 934.96 (8.8) 223.~3 (13)

:.00 875.50 (8.9) 897,62 (12)

4.00 829.87 (10) 828.67 (12)

6.00 705.00 (9.8) 715.12 (11)

8.00 682.70 (9.1) 697.75 (13)

10.00 639.25 (8.9) 649.50 (11)

12.00 605.83 (10) 612.67 (11)

24.00 575.62 (12) 571.54 (11)

24.00 479.04 (11) J77 .83 (13)
1

~s-oo 289.92 (15) 299.G4 ’19)

?2 .00 193.00 (22) 195.:3 ’25)

95.00 135.46 (33) 120.67 (31)

144.00 64.33 (30) 63.90 (39)

192.00 38.29 (37) 37.05 (38)

240.00 25.75 (35) 25.iO (46)

312. oo 15.38 (50) 15.47 ’60), m

AUC.., 44740.42 (15) 44211.33 (15)
(ng*hr/mL)

‘AUCo.,n~ 46612.75 (15) 46080.83 ;19)
, (nff*hr/mL)

~ c-=. nff/mL) 1208.83 ’17) ~1 79 . -~ ’16).-

10

.——



—

-.
LNAUCm_, 10.6978, 44257.?’ 10.6812, 43530.1a

10.7383, 46089.1’

LNL=X 7.0844, >193.2°

T.,x (hour) 0.8296

T:.,q(hour) 71.9333 (30) 71.~167 (31)

a = geometric mean

Analysis of Variance was performed using SAS GLM procedure. The
model included sequence, subject, subject within seauence.
treatment and period as factors. The-sequence ef~=~t I.r=;’+--+*A
using the subjeccs within sequence effect as the _____ ___.... ....
treatment and period effect
square.

No significant effects were
any of the parameters.

----- ..=” L’i=aLGu

error temn Th n

were tested against the residual mean

aeteccea :or any of the variabies of

The LS means of the non-transformed and log-transformed
pharmacokinetic parameters, ratios of these means and the 90%
confidence internals of test product versus reference product are
present-ed in Table 4.

le 4.● Sta~cal ~ is - Warf~ ~o~ .
0 ma 4)

— -
Parameter LS Means LS Means T/R

(Test)
90% Confidence

(Reference) Intervai

AUCn-, 44740.42 44211.83 1.01 (0.982; 1.04)

LNAUCQ., 10.63778 10.6EJ12i 7 .-=.

(44257.7’) (43530.1” ‘.-L (0.988; 2.25)

AUC.-,n~ 46612.75 46080.83 1.01 (0.982; :.04)

LNAUC,)-lnf 10.’73833 10.72114 1.02’ (0.989; 1.05)
(46089.1°) (45303.6”

c -3X 1208.83 1179.79 1.02 (0.946; 1.10)
i

LNc.ax 7.0844 7.061469 1.02’
(1193.21’)

(0.951; 1.10)
(1166.16’)

4

a = Geometric Mean
b = ‘Ratio of Geometric Means

11
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1. Using the data provided on the sponsor’s diskette, the
reviewer confirmed the values for the means and confidence
inte~als of the non-transformed and log-transformed AUC@~,
AUCO.~tiand ~ reported by the sponsor.

2. The firm did not provide the lot size of the test product
used in this bioequivalence study.

3. The pharmacokinetics of warfarin seems to be dose
independent as derived from the results of the two
bioequivalence studies in this submission. The AUCO-~.fand
G= are both proportional to the administered dose as
presented below in Table 5:b

Table 5: Dose Proportionality of PK Parameters

Administered Dose AUCo-iti

4 mg 18558 461

10 mg 46347 1194

Ratio (10 mg/4 mg) 2.50 2.59

4. The labeling of CoumadinRdoes not contain any information
related to the effect of food. Therefore, no food-related
study is required.

Comparative dissolution tests were conducted by the firm on its
Warfarin Sodium tablets, 1 mg, 2 mg, 2.5 mg, 4 mg, 5 mg, 7.5 mg,
and 10 .mg, compared to CoumadinR tablets, 1 mg, 2 mg, 2.5 mg, 4
mg, 5 mg, 7.5 mg, and 10 mg, respectively, manufactured by Dupont
Merck Pharmaceuticals. The method and results are presented in
Table 6.

Tabla6 - In Vitro DLssolutiom Testha

Drug (GenericName):

DoseStrength:
ANDANo.:
Firm:
Subnussion Date:

Warfarin Sodium

Iq, 2 mg, 2.5 mg, 4 mg, 5 mg, 7.5 mg and 10 mg
40-145
Barr Laboratories, Inc.
5/10/95

I. Conditions for Dissolution Testing:

USP XXIII Apparatus: Paddle RPM: 50
No. Units Tested: 12
Medium: Deaerated Water Volume: :300 Id
Tolerance: NLT .f warfarin (Q) in 30 nnutes
Reference Drug: CoumadinR Tablets (Dupont)
Assav Methodoloqv:

12



! S.mpiir.gI ‘TestPr3auct Xefezence ?zoauct
T:.?esI 3atch # 4R86911 3atch F ZTF1.22A/!X~n~=esI Strenucb.:Ru): 2 Stre3arh T.U): 2

Mean % ? anae &Cv 14ean * I ?.anae %Cv
i=

- 35.8 13.7 :2.0 I 16.0

I L2 70.0 13.2 ‘9.6 19.4

i 23 105.2 la-.< 102.0
t 2.9

I~
30 105.7 < 2.2 1o1.9 I 2.7 Ii

I Xean % ?.anae

=- 38.? I, ~w

—.



sampizng Test Product Reference Producr
Tunes Batch # 4R83325 Batch # HEETkOIM
(tinuces) Strenuch (mg): 5 Strenuth (mu): 5

Mean % Ranae %Cv Mean a Ranae I %Cv

5 37.4 12.3 26.4 I 23.7

10 72.7 10.9 56.0
1

6.6

20 99.0 5.1 92.3 16.4

30 99.9 4.8 101.7 I 1.4

Sampling Test Product Reference Product
Times Batch # 4R83426 Batch # EE0226A
(Minutes) Strength (mg): 7.5 Strength (mg): 7.5

Mean % Ranae *CV Mean % Ranae I %Cv1 I
5 ! 37.8 ! I 13.1 32.5

k

30 103.3 2.0 98.6 L

Sampling Test Product Reference Product
Times Batch # 4R83512 Batch # EFEOIA

(Minutes) Strength (mg): 10 Strength (mg): LO

Mean % RancJe %Cv Mean % Range %Cv

5 31.3 15.4 36.1 9.1

10 64.2 15.4 65.2 5.8

20 98.9 2.3 95.2 2.1

30 101.0 1.5 99.6 1.9

The firm did not submit the assay methodology
dissolution test except quoting

used for the

Put fOr WtiVer Of BiQ~iVal~Ce Teattia for Waf~
2.5 ma 4= 7.5

In support of this request , the firm has submitted, besides the

—.

14
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:’/Joi.z vivo bioequivalence scuaies and the- above i.7 vitro
comparative dissolution tests, zF.e following =cmDaracive
:ormuiations for ail screngcihs of the ~izm’ s ‘Narrarln ~odium

Tabiecs in Table 5:

Table 6: Quantitative List of Components of Warfari= sodium Tablet
Manufactured by Barr Laboratories

1 mg 2 mg 2.5 mg _Q ma 5 mg 7.5 mg 10 mg
L
Ingreaiencs mg/Tablet

Warfarn Sodium” 1.00 2.00 I 2.50 4.00 5.00 7.50 10.00
?

Anhvarous Laccose*”
I

PreaeiatinlzedStarch
~

iIyaroxypropyl

Methvlceilulose I

Nagnesium”S tearate
~

D&C Red #6
1

F’D&cBlue #2
1

FD&C Red #40

FD&C Blue #l

D&C Yellow 1+6

D&C Yellow #10

Totai Weiunt 220.00 220.00 220.00 Zzo.co 220.00 220.00 220.00

YP = Not present

,--

1
-. ~fie ~atio

2. The ratio

of lactose to the torai weignc varied between
which is acceptable (see Tabie 7) .

each ir.active inqredienc to theof the weight of
total tablet weight of the
is the same as that Gi the. . .--

7) .

-.-. The ratio of
:otai tablet

the weight of
weight cf the

_——
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as that of the 2 mg tablet excepr =ke ratios for
The ratio of

cotai tablet weight is .--V-“* =lhe 2 mg tablet and
for zhe 1 mg and 2.5 mg tabiecs. The ratio of

:0 the totai ttiiec weight ~S

for the 2 mg tablet and for both : ng and 2.5 mg
tablets. The ratio of Ko the total
:ablet weight i.s for both 1 mg and 2 mg tablets and

for the 2.5 mg tablet (see Tabie 7! .

Table 7: Percentage of Amount of Inactive Ingredients to Total Tablet
Weight

1 mg 2 mg 2.5 mg 4 mg 5 mg 7.5 mg 10 mg

Ingredients Percent (%)

Anhvarous Lactose**

Preqeiacxnlzea Starcn

Hyaroxypropyl
Methylcellulose

Magnesium Stearate

D&C Red #6

I

Deficie~es :

7A. The firm should submit the lot sizes ci both
used in the two bioequivalence studies.

2. The firm should submit the assay merhoaoiogy
dissolution tests, i.e. ,

test

used

products

ii-ithe

3. The firm should provide scientific evidence or documentation
that the difference in the amount cf

‘iecween the cesc proauczs used ~or zhe
bioequivalence studies and the rest proaucts requesting
waivers wouid noc affect their c~mparaci-.’e bioavailability.

.
.3
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2.

3.

The
the

Both bioequivalence studies conducted by Barr Laboratories,
Inc. on its Warfarin Sodium 2 mg and 10 mg tablets, Lot
#4”R8961 and #4R83512, comparing to Coumauin% 2 mg and 10 mg
tablets, lot #EFF122A and #EFFIOIA respectively,
manufactured by Dupont Merck Pharmaceutical Co. in fasting
volunteers, have been found incomplete due to deficiency #l.

The dissolution tests conducted by Barr Laboratories, Inc.
on its Warfarin Sodium tablets, 1 mg, 2 mg~ 2.5 mg, 4 mg, 5
mg, 7.5 mg and 10 mg, Lot #4R83123, #4R86911, #4R83224,
#4R87427, #4R83325, #4R83426, and #4R8351.2 respectively,
comparing to CoumadinR tablet, 1 mg, 2 mg, 2.5 mg, 4 mg, 5
mg, 7.5 mg, and 10 mg respectively, manufactured by Duporlt
Merck Pharmaceutical Co., have been found incomplete by the
Divisi,on of Bi.oequivalence due to deficiency #2.

The waiver of h vivo bioequivalence study requirements for
the firm’s Warfarin Sodium 1 mg, 2.5 mg, 4 mg, 5 mg, and 7.5
mg tablets can not be granted per 21 CFR320.22(d) (2J at
present due to deficiency #3.

above deficiency.es and recommendations should be forwarded to
firm. ,-

Li~-whei Chuang
Y

Division of Bioequivalence
Review Branch I .!

cc : ANDA 40-145 (original, duplicate), HFD-600 ‘Hare), HFD-630,
HFD-344 (CViswanathan) , HFD-652 (Chuang, :uang) , Drug File,
Division File.

First Draft 11/13/95
Pink Draft 11/22/95 x:bewMrmsamUtrs&rev\40145sdw.595
Pink final 11/27/95 x:bewUirmsarnUtrs&rev\40145sdw.595
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